. In reviewing the case reports of 196 American servicemen dying from viral hepatitis they described the terminal phase as beginning with listlessness, drowsiness and incoherence. Some patients had restless symptoms of excitement advancing to mania whereas others had alternating apathy and delirium. In the later stages there was coma, increased tendon reflexes, extensor plantar responses with, at times, muscle twitching, opisthotonus and convulsions. In fulminating hepatitis, particularly in young children, the neurological symptoms may precede, by as much as 48 hr, the appearance of jaundice.
The various neuro-psychiatric manifestations which may complicate chronic liver disease were clearly described by Summerskill et al. (1956) (Gibson, 1963; Toghill, Johnston & Smith, 1967 Although peripheral neuropathy has been only rarely recorded in liver disease it may be more common than is generally recognized. Dayan & Williams (1967) found evidence of a demyelinating peripheral neuropathy in each of the ten patients they examined with widely differing types of hepatic disease. Retro-bulbar neuritis may also occur (Ortiz-Vazquez, 1967 ) and a Guillain-Barre syndrome complicating acute viral hepatitis has been described (Dragsted, 1950 
Biochemical disorder
The increased incidence of encephalopathy in cirrhosis after portacaval anastomosis (Grace, Muench & Chalmers, 1966) and the development of a typical chronic hepatocerebral degeneration after a shunt operation in two patients who had a normal liver (Adams, 1965) shows the importance of the collateral circulation as opposed to hepatocellular impairment in the pathogenesis of this disorder. The complete diversion of portal blood as in a shunt operation may, however, impair liver function even in a previously normal liver. The liver decreases in size after a portacaval shunt and in one of Adams' cases severe hypoproteinaemia developed. Furthermore studies by Thompson, Williams & Sherlock (1964) in the closely comparable situation of extrahepatic portal hypertension due to a portal-vein thrombosis showed definite and progressive impairment of liver function.
Much evidence points to ammonia as a toxic substance responsible for hepatic coma (reviewed by Summerskill, 1966 (Read, 1965) .
It has been suggested that ammonia acts by producing a depletion of the Krebs' cycle intermediate a-ketoglutarate as a result of excess conversion to glutamic acid and glutamine. High glutamine levels have been demonstrated both in the brain and in the cerebrospinal fluid in hepatic coma, but liberation of ketoglutarate from the brain rather than uptake occurs (Dastur, Seshadri & Talageri, 1963 Read, 1965; Zieve, 1966 Watts et al., 1967) .
Chronic encephalopathy
A number of attempts have been made to reduce ammonia production in the large bowel by altering the bacterial flora. Lactobacillus acidophilus has been given in milk (Macbeth, Kass & McDermott, 1965) or as the freeze-dried preparation Enpac (Read et al., 1966 Alternatively faecal pH may be changed by giving lactulose (1-4-beta-galactosidofructose). This is a synthetic disaccharide which cannot be hydrolysed by the small intestinal enzymes in man and is split in the large bowel into organic acids. Some diarrhoea results due to fermentation of carbohydrates and an improvement in encephalopathy comparable with neomycin was obtained in two patients (Bircher et al., 1966 (MacDermott et al., 1962; Walker et al., 1965) . Blood ammonia falls though it may rise later as a result of colonization of the small bowel by urea-splitting organisms.
